Abstract
Introduction

63
Prebiotics were originally defined more than 15 years ago as "non-digestible food 64 ingredient(s) that beneficially affect the host by selectively stimulating the growth and/or activity 65 of one or a limited number of bacteria in the colon, and thus improve host health" (Gibson & 66 Roberfroid, 1995) . Despite slight modifications of this definition (Roberfroid, 2007) , 67 establishing a substance as a prebiotic still depends on the ability of that substance to produce 68 positive changes in the gut microbiota. Recently, it has been suggested that some prebiotic 
87
Chitosans may have varying compositions, usually indicated by the fraction of acetylation (FA).
88
Soluble chitosans are produced from insoluble chitin by partial or complete N-deacetylation, 89 either by homogenous (Sannan, Kurita, & Iwakura, 1975) or by heterogeneous deacetylation 90 (Rigby, 1934) . Chitin is an abundant natural product found in nature as a structural component of The DPn is related to α, a parameter that indicates the degree of scission, where α = 1/DPn. of N-acetyl-D-glucosamine (Sigma) and D-glucosamine (Sigma) (15:85) was used as a control.
Separation of CHOS
196
We were not able to test the non-hydrolyzed chitosans, due to the viscous nature of the chitosan 
236
The three samples significantly inhibited adherence (see microscopic image in Fig. 2 but not from the effect of FA0.3 sample (Fig. 3) . Non-hydrolyzed chitosans could not be tested 240 because the high viscosity of the chitosan solutions interfered with adherence experiments.
241
Bacterial motility is reduced in highly viscous solutions, resulting in obstruction of bacteria from 242 coming in contact with the tissue culture cells. 
Discussion
261
The use of molecular decoys as anti-adherence agents was proposed more than a decade Our results also showed that chitosans with different FA, but similar DPn (4.0 -5.3) had 272 comparable adherence inhibition activities, with low FA being the most effective (Fig. 3) . Thus,
273
the glucosamine content, which affects charge density due to the titratable amino group of this 274 sugar, appears to affect the activity of CHOS against EPEC adherence. However, adherence 275 inhibition was not related to DP, as CHOS fractions purified from a hydrolyzed FA0.15 chitosan,
276
but with varying DP's, ranging from 3 to greater than 12, all inhibited adherence by up to 99%.
278
The anti-adherence property of oligosaccharides has been attributed to the similarity 279 between the oligosaccharide structure and cell surface receptor to which bacteria attach prior to investigation, we suggest that CHOS interferes with adhesion attachment to the cognate ligands.
292
In particular, one of the monomers of CHOS is GlcNAc, which is a common constituent of 293 receptor ligands for many bacterial lectins (Buts et al., 2004; Sharon, 1987; Sharon, 2006) .
294
However, the occurrence of non-acetylated glucosamines as a target ligand on the surface of 295 epithelial cells has not been reported. In addition, the present data clearly shows that inhibition 296 of adherence requires an oligomeric carbohydrate (Fig. 3) , as free monomeric sugars had no 297 effect on adherence.
299
The ability of chitosan polymers to inhibit growth of E.coli has been reported previously, 
